A cream-coloured, Gram-negative, aerobic, non-motile moderately thermophilic, rod-to-irregularshaped bacterium, CC-GIMAT-2 T , was isolated from a coastal hot spring of Green Island (Lutao), located off Taituang, Taiwan, on marine agar 2216. The 16S rRNA gene sequence analysis and subsequent comparisons showed that it was placed into the genus Ruegeria with 97.4 % similarity to Ruegeria lacuscaerulensis ITI-1157 T , and a lower sequence similarity to all other species of the genus Ruegeria. Reconstruction of phylogenetic trees indicated that strain CC-GIMAT-2 T clustered within the genus Ruegeria. Robust tree topology for the genus Ruegeria including the new strain was only obtained by including all Rhodobacteraceae type strains but not if the analysis was limited to few selected taxa. The quinone system contained exclusively ubiquinone Q-10 and the fatty acid profile consisted mainly of C 18 : 1 v7c, 11-methyl C 18 : 1 v7c and C 12 : 0 3-OH. The predominant polar lipids were diphosphatidylglycerol, phosphatidylglycerol and an unidentified aminolipid. Other lipids were detected in moderate to minor amounts. The characteristic feature of the polyamine pattern was the predominant triamine spermidine. On the basis of the 16S rRNA gene sequence analysis and of the chemotaxonomic and physiological data, strain CC-GIMAT-2 T represents a novel species of the genus Ruegeria, for which the name Ruegeria intermedia sp. nov. is proposed. The type strain is CC-GIMAT-2 T (5CCUG 59209 T 5LMG 25539 T 5CCM 7758 T ).
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The genus Ruegeria was proposed by Uchino et al. (1998) on the basis of the reclassification of the formerly misclassified species Agrobacterium atlanticum, Agrobacterium gelantinovorum and Roseobacter algicola. The latter two species were later reclassified as Thalassobius gelantinovorus (Arahal et al., 2005) and Marinovum algicola (Martens et al., 2006) , and Yi et al. (2007) proposed the transfer of Silicibacter lacuscaerulensis and Silicibacter pomeroyi to the genus Ruegeria, as Ruegeria lacuscaerulensis and Ruegeria pomeroyi. In addition, seven further species of the genus Ruegeria, Ruegeria mobilis (Muramatsu et al., 2007) , Ruegeria pelagia (Lee et al., 2007) , Ruegeria scottomollicae (Vandecandelaere et al., 2008) , Ruegeria faecimaris (Oh et al., 2011) , Ruegeria halocynthiae , Ruegeria conchae and Ruegeria arenilitoris were described. R. pelagia has been transferred to R. mobilis (Lai et al., 2010) . At the time of writing, the genus Ruegeria comprised eight recognized species, R. atlantica, R. faecimaris, R. halocynthiae, R. lacuscaerulensis, R. marina, R. mobilis, R. pomeroyi and R. scottomollicae (www.bacterio.cict.fr/). Two additional species: Ruegeria arenilitoris and Ruegeria conchae had been described, but their names had not been validly published. The majority of these species were isolated from marine environments, with the exception of R. lacuscaerulensis, which was isolated from a geothermal lake by Petursdottir & Kristjansson (1997) . During investigations of the biodiversity of marine bacteria from water samples collected at a coastal hot springs (water temperature 55 u C; pH 7.3; salinity 32 %) located on a volcanic island (Green Island) of the Pacific Ocean, off the east coast of Taiwan (22 u 399 N 121 u 299 E), strain CC-GIMAT-2 T was isolated and maintained on marine agar 2216 (MA; Difco Marine agar 2216) after incubation at 45 u C for 48 h. Sub-cultivation was performed also on MA at 45 u C for 2 days.
Gram-staining was performed as described by Gerhardt et al. (1994) . Cell morphology was observed under a Zeiss light microscope at 61000 magnification. The pH range for growth was determined in MB which was adjusted prior to sterilization to pH 3211 (at 0.5 pH-unit intervals) using appropriate biological buffers (Chung et al., 1995) . Growth at 10-60 u C (5 u C interval) was measured in marine broth 2216 (MB; Difco). Anaerobic growth was assessed in MB incubated in an Oxoid Anaero Gen system (Miller et al., 1995) . Growth under these different conditions was recorded by measuring the OD 595 of the cultures. Morphological, physiological and biochemical characteristics of strain CC-GIMAT-2 T are listed in the species description and in Table 1 . Biochemical characteristics were investigated in comparison with the type strain of the most closely related species, R. lacuscaerulensis DSM 11314 T , as described by Kämpfer et al. (1991) . The results are given in Table 1 and the species description.
For 16S rRNA-gene-based phylogenetic analysis DNA was extracted from biomass of strain CC-GIMAT-2 T using a commercial DNA extraction kit (GenElute Plant Genomic DNA kit; Sigma). The nearly full-length 16S rRNA gene was PCR amplified and sequenced using the primers 27F and 1492R (Lane, 1991) . Sequence similarities and phylogenetic trees were calculated in ARB release 5.2 (Ludwig et al., 2004) using the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs108 (July 2012). Sequences not included in the database were aligned with SINA (v1.2.9) according to the SILVA seed alignment [http://www.arb-silva.de; Pruesse et al. (2007) ] and imported into the database. The alignment for phylogenetic analysis was controlled manually, including secondary structure information. Sequence similarities were calculated without evolutionary substitution models. Phylogenetic trees were reconstructed with the neighbourjoining method and the Jukes-Cantor correction model (Jukes & Cantor, 1969) , the maximum-likelihood method using RAxML v7.04 (Stamatakis, 2006) with GTR-GAMMA and rapid bootstrap analysis, and the maximum-parsimony method using DNAPARS v 3.6 (Felsenstein, 2005) . All analyses based on 16S rRNA gene sequences between positions 59 to 1454 (Escherichia coli numbering according to Brosius et al., 1978) ; at all 1214 nt positions were considered. All analyses performed included 100 resamplings (bootstrap analysis, Felsenstein, 1985) .
The 16S rRNA gene sequence of strain CC-GIMAT-2 T represented a continuous stretch of 1344 bp, spanning E. coli position 45-1468 (according to Brosius et al., 1978) . Sequence similarity calculations showed that strain CC-GIMAT-2 T shared highest sequence similarities to the type strains of R. lacuscaerulensis (97.4 %), R. atlantica (96.3 %) and R. conchae (96.2 %). Sequence similarities to all other species of the genus Ruegeria were ,95 % (94.3-95.3 %) with lowest sequence similarity to the type strain of R. faecimaris. Quite high sequence similarities were also found with the type strains of Lutimaribacter saemankumensis (96.4 %) and Pseudoruegeria aquimaris (96.1 %), indicating the high phylogenetic relationship among these genera.
Phylogenetic trees calculated based on the 16S rRNA gene sequences showed very unstable tree topologies, which were strongly affected by the inclusion or exclusion of reference sequences of different species of the family Rhodobacteraceae and the applied treeing methods ( Fig. 1 and Fig. S1 and S2 available in IJSEM Online). In particular, Lutimaribacter saemankumensis SMK-117 T strongly affected the analysis; this novel strain clustered either together with the type strain of Oceanicola pacificus close to other species of the genus Oceanicola or L. saemankumensis SMK-117 T or O. and L. saemankumensis strains clustered together with CC-GIMAT-2 T within the genus Ruegeria cluster. It was also obtained that CC-GIMAT-2 T clustered together with the type strain of L. saemankumensis close to the type strain of Tropicimonas isoalkanivorans in a cluster with Pseudorugeria species distinct to the other Ruegeria species. This phenomenon was mainly obtained in neighbour-joining trees including only a small selection of reference sequences ( Fig. S2 a-c) but also in maximum-parsimony and maximum-likelihood trees. Those differences in clustering were also obtained by the inclusion of base frequency filters implemented in ARB (30, 40, and 50 % base frequency filters, data not shown). The more Rhodobacteraceae reference sequences included the more stable the clustering was. The inclusion of all 122 Rhodobacteraceae type strain sequences showed a stable clustering of CC-GIMAT-2 T and R. lacuscaerulensis IZI-1157 T independent of the treeing method used within the non-monophyletic cluster of the genus Ruegeria (Fig. 1) For analysis of polyamines, respiratory quinones and polar lipids strain CC-GIMAT-2 T was grown on PYE medium (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2) supplemented with 3.1 % sea salts (Sigma S9886). Quinones and polar lipids were extracted, separated and identified according to the method described recently (Tindall, 1990a, b; Altenburger et al.,1996) . Polyamines were extracted and analysed according to the method of Busse & Auling (1988) . HPLC analyses were carried out using the equipment described by Stolz et al. (2007) . The quinone system exclusively contained ubiquinone Q-10, which is found in the majority of alphaproteobacteria but not as a major respiratory quinone in other bacterial lines of descent. The polar lipid profile (Fig. 2) contained the major lipids diphosphatidylglycerol, phosphatidylglycerol and an unidentified aminolipid (AL), moderate to minor amounts of phosphatidylcholine, two unidentified phospholipids (PL1, PL2) and four polar lipids (L1-4) not stainable with any of the spray reagents specific for free amino groups, phosphate or sugar moieties. This polar lipid profile shares several characteristics found in other species of the genus Ruegeria including the presence of phosphatidylglycerol, phosphatidylcholine, the unidentified aminolipid (AL), phospholipid PL1 and lipids L1 and L2 (Martens et al., 2006; Yi et al., 2007; Oh et al., 2011) , Strain CC-GIMAT-2 T shares the absence of phosphatidylethanolamine with R. faecimaris (Oh et al., 2011) but this trait distinguishes it from R. atlantica DSM 5823
T (Martens et al., 2006) , R. pomeroyi and R.
lacuscaerulensis (Yi et al., 2007) . Among the species of the genus Ruegeria the presence of diphosphatidylglycerol so far has only been shown for R. faecimaris. Hence, with respect to the polar lipid profile among species of the genus Ruegeria, R. faecimaris is the most similar species. The polyamine pattern of CC-GIMAT-2 T was composed of spermidine ]. This polyamine pattern with spermidine as the major compound and other polyamines only present in trace amounts is in accordance with polyamine pattern of the type species of the genus Ruegeria, R. atlantica but also found in representatives of closely related genera (Hamana et al., 2001) .
Fatty acid methyl esters were obtained from cells cultivated on MA for 48 h at 28 u C by saponification, methylation and extraction as described previously (Kämpfer & Kroppenstedt, 1996) and separated by a gas chromatograph (model 5898A; Hewlett Packard). Peaks were automatically integrated and fatty acid names and percentages were determined using the Microbial Identification standard software package MIDI. The fatty acid profile of strain CC-GIMAT-2 T is characterized by large amount of the unsaturated fatty acid C 18 : 1 v7c fatty acids and minor amounts 11-methyl C 18 : 1 v7c In lower amounts of C 19 : 0 cyclo v8c and C 16 : 0 as well as the hydroxylated fatty acids C 12 : 0 3-OH and C 16 : 0 2-OH; beside trace amounts of several other hydroxylated fatty acids, were detected, which enabled differentiation from R. lacuscaerulensis and some other species of the genus Ruegeria. The detailed fatty acid pattern is given in Table  2 . DNA-DNA hybridizations between CC-GIMAT-2 T and R. lacuscaerulensis DSM 11314
T were done according to the method of Ziemke et al. (1998) and resulted in values of 49 % and 53 % (reciprocal analysis).
Our data demonstrates that strain CC-GIMAT-2 T exhibits the traits that are typical characters of the genus Ruegeria such as quinone system (Q-10), polyamine pattern (major compound spermidine) and a polar lipid profile with phosphatidylglycerol, phosphatidylcholine, an unidentified phospholipid (PL1), an aminolipid (AL) and two polar lipids (L1, L2). It can be distinguished from its closest relative R. lacuscaerulensis DSM 11314
T and from the other species of the genus Ruegeria on the basis of the absence of phosphatidylethanolamine (except for R. faecimaris), presence of diphosphatidylglycerol (except for R. faecimaris), the fatty acid profile and by physiological traits. The results from DNA-DNA pairing experiments in addition to the differ- T is a representative of a novel species of the genus Ruegeria for which we propose the name Ruegeria intermedia sp. nov.
Description of Ruegeria intermedia sp. nov.
Ruegeria intermedia (in.ter.me9di.a. L. fem. adj. intermedia that is between, intermediate, referring to the fact that the species is grouped between the genera Ruegeria, Lutimaribacter and Pseudoruegeria on the basis of 16S rRNA gene sequence similarities).
Cells are Gram-negative, non-motile, aerobic, non-sporeforming irregular rods, 1.0-1.2 mm in width and 2.0-5.0 mm in length. Some cells are irregularly rod-shaped. Growth is visible after 24 h of incubation on MA at 37 u C. Colonies on MA are cream coloured and circular with a spreading edge. Growth does not occur on tryptic soy, nutrient and yeast extract agars. Growth occurs at 15-55 u C (optimum, 37-45 u C), but not at 10 or 60 u C. Growth occurs at pH 5.0-10.0 (optimum, pH 8.0) and in the presence of 1-4 % NaCl (optimum, 1-2 %). The fatty acid profile is characterized by a large amount of the unsaturated fatty acid C 18 : 1 v7c, minor amounts of 11- . Fatty acids that represented ,0.5 % in all strains were omitted.
Data for taxa 1 and 2 were obtained from this study. Data for taxa 3 to 8 were taken from Oh et al. (2011) , which were obtained under exactly the same cultivation and analytical conditions. Data for taxon 4 were from Lee et al. (2012) . Data for taxon 5 were from 
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T 5CCM 7758 T ), was isolated from a coastal hot spring of Green Island (Lutao), Taiwan.
